Euscorpius is the first research publication completely devoted to scorpions (Arachnida: Scorpiones). Euscorpius takes advantage of the rapidly evolving medium of quick online publication, at the same time maintaining high research standards for the burgeoning field of scorpion science (scorpiology). Euscorpius is an expedient and viable medium for the publication of serious papers in scorpiology, including (but not limited to): systematics, evolution, ecology, biogeography, and general biology of scorpions. Review papers, descriptions of new taxa, faunistic surveys, lists of museum collections, and book reviews are welcome.
Introduction
Including the new species described in this paper from Yarnell, Arizona, there are now 17 "vorhiesi" group species in Arizona and New Mexico (USA) and Sonora (Mexico). Most of these scorpions live in Ponderosa pine forests or pine oak woodlands Ayrey, , 2013b Ayrey & Webber, 2013) . Unlike the other members of the group, Vaejovis grayae sp. nov. is found in Arizona chaparral habitat (see Figures 11 & 12) , dominated by shrub live oak. Their presence in this very different habitat appears to be related to desertification with these scorpions being isolated in a habitat not usually associated with the "vorhiesi" group. This process would be expected to be accelerated by the current cycle of global warming.
This species is found syntopically with Centruroides sculpturatus and Hoffmannius spinigerus. These larger scorpion species are frequently found near the lower elevation range of other "vorhiesi" group species and predation from them is thought to be a factor limiting the lowest elevation for "vorhiesi" group species . This is another unique aspect of the biology of Vaejovis grayae sp. nov. that separates it from the other described species of the "vorhiesi" group.
Materials and Methods

Terminology and conventions
The systematics adhered to in this paper follows the classification as established in Fet & Soleglad (2005) and Soleglad & Fet (2008) .
Measurements are as described in Stahnke (1970) , trichobothrial patterns are as in Vachon (1974) , pedipalp finger dentition follows Soleglad & Sissom (2001) , hemispermatophore terminology follows Soleglad & Fet (2008) , and sternum terminology as described in Soleglad & Fet (2003) . 
Systematics
Order SCORPIONES C. L. Koch, 1850 Infraorder Orthosterni Pocock, 1911 Parvorder Iurida Soleglad et Fet, 2003 Superfamily Chactoidea Pocock, 1893 Family Vaejovidae Thorell, 1876 Subfamily Vaejovinae Thorell, 1876 Genus Vaejovis Thorell, 1876 Vaejovis grayae Ayrey, sp. nov. Figure 1 ). Pedipalp movable finger has with 7 ID denticles and fixed finger has 6. Carapace of female is shorter than the fifth metasomal segment. Carapace of Etymology. This species is named in honor of Alice Gray who worked at the American Museum of Natural History in New York City and inspired the author to become a charter member of the American Arachnological Society.
Distribution. Known only from the type locality Yarnell, Yavapai County, Arizona, USA. See map in Figure  13 .
Description. Based on holotype female, unless otherwise noted.
Color. Color is medium brown, lighter on the legs, telson orange. Faint underlying mottling on carapace and mesosoma.
Carapace (Fig. 2) . Anterior margin of carapace moderately emarginated. Carapace finely granular.
Three lateral eyes on each side. Median furrow moderate and traverses entire length of carapace. Ratio of median eyes location from anterior edge/carapace length 0.32; carapace length/width at median eyes 1.33. Carapace of female is shorter than metasomal segment V.
Mesosoma. Tergites finely granular with vestigial median carina on Tergites I-VI. Tergite VII with weak median carina on anterior half and strong dorsal lateral and lateral supramedian granular carinae. Sternites III-VI finely granular and without carinae. Sternite VII with granular ventral lateral carinae on middle half. Presternites smooth. Spiracles ovoid with median side rotated 35 degrees from posterior sternite margin. Sternites with variable number of microsetae. (Figs. 4, 7) . Sternum is type 2.
Sternum
Genital Operculum (Figs. 4, 7) . Sclerites separated on posterior one-fifth. (Figs. 4, 7) . Pectinal tooth count 11/11 for holotype female and 12/12 for paratype male. All pec- nov., male paratype, Yarnell, Yavapai County, Arizona, USA. Right hemispermatophore (photographed submerged in alcohol). Complete structure, dorsal, interoventral, and ventral views. Note the bifurcated lamellar hook emanating entirely from the dorsal trough and the modest distal lamellar crest on dorsal and ventral (transparent reflection) views. The mating plug is partially visible in the interoventral and ventral views (indicated by an arrow pointing to its base).
Pectines
tinal teeth have exterodistal angling with large sensorial area. Middle lamellae 7/7. Fulcra are present. Each fulcra with 1-3 central setae. (Figs. 5, 6 ). Carapace of female is shorter than the fifth metasomal segment. Ratio of segment I length/width 0.67; of segment II length/width 0.90; of segment III length/width 1.03; of segment IV length/ width 1.40; of segment V length/width 2.15. Segments I-IV: dorsolateral carinae strong and granular with distal denticle of I-IV enlarged and spinoid. Lateral supramedian carinae I-IV strong and granular with enlarged spinoid distal denticle. Lateral inframedian carinae moderately granular on segment I, posterior 4/5 of II and III, and weak on 2/5 of IV. Ventrolateral carinae I weak and granular; on II-III moderate, granular; on IV strong, granular. Ventral submedian carinae weak on segment I, weak to moderate on II, moderate, granular on III and IV. Dorsal and lateral intercarinal spaces very finely granular. Segment I-IV ventral submedian setae 3/3. Segment V: Dorsolateral carinae moderate, distally crenulate, basally granular. Lateromedian carinae weak and granular on basal 3/5, obsolete on distal 2/5. Ventrolateral and ventromedian carinae strong. Intercarinal spaces finely granular. Segment V ventrolateral setae 4/4. (Figs. 5, 6 ). Smooth with 4 pairs of large setae on the ventral surface, 3 large setae along both lateral edges of the vesicle and numerous smaller setae. Small, spinoid subaculear tubercle present.
Metasoma
Telson
Chelicerae. Dorsal edge of movable cheliceral finger with two subdistal (sd) denticles. Ventral edge is smooth, with well-developed serrula on distal half.
Pedipalps. Pedipalp ratios: chela length/width 4.53; femur length/width 3.35; patella length/width 3.24; fixed finger length/carapace length 0.78. Fig. 8, 9 ). Carinae weak. Fixed finger median (MD) denticles aligned and divided into 6 subrows by 5 outer (OD) denticles and 6 ID denticles. Movable finger with 6 subrows, 5 OD denticles and usually 7 ID denticles (Soleglad & Sissom, 2001) . Trichobothria Type C, orthobothriotaxic (Fig. 13) . Series ib-it located at fixed finger base, Dt positioned proximally of palm mid-point, and patellar v3 positioned distal of et3.
Chela (
Femur. Carinae moderate.
Patella. Carinae strong, internal surface with very large granules on the DPSc carina. Legs. Ventral surface of tarsomere II with single median row of spinules terminating distally with one spinule pair. (Fig. 10, paratype male) . The right hemispermatophore is 2.55 mm in length, the lamina is 1.87 mm. in length, and the lamellar hook length is 0.52 mm. The hemispermatophore is lightly sclerotized with a lamella that is truncated distally. On the dorsal surface a modest distal crest is present on the inner distal aspect of the lamella, which is also visible from the ventral surface. The lamellar hook, which is highly sclerotized, is relatively short, emanating entirely from the dorsal trough, and is widely bifurcated. The shortness of the lamellar hook is also indicated by comparing its length to the lamellar length, a ratio value of 0.278. A mating plug, with a smooth barb edge, was located on the ventral surface on the internal area just below the ventral trough. (Ayrey, , 2013b Ayrey & Webber, 2013) , none was observed in the fixed fingers examined (12).
Hemispermatophore
Variability
Reproduction. Several females were kept alive in captivity in order to observe them giving birth and to count the number of first instar juveniles (see Figure 11 ). Three females gave birth in the first week of August, 2012. The juvenile count was 24.67 (n=3). The 1 st instar orientation on the mother's back was non-random, as is seen with many other species of Vaejovis (Hjelle, 1974) . They were facing anteriorly with the prosoma down and the metasoma raised over the prosoma of the juvenile immediately posterior to them, the same orientation as V. halli . Postpartum behavior is as described (Ayrey, 2013a).
Type Locality Description. The type specimens were found, using a blacklight at night near Yarnell, Yavapai County, Arizona (34.20849°N, 112.74905°W) at an elevation of 1459 m asl. The vegetation type is Arizona chaparral (see Fig. 12 ), dominated by shrub live oak. Hoffmannius spinigerus (Wood, 1863) and Centruroides sculpturatus Ewing, 1928 were found syntopically with V. grayae. 
Comparison of Species
Map in Fig. 13 shows the type localities of the 17 currently described species of Vaejovis from Arizona, (2) 10-11 10.80 (10) 13-13 13.00 (2) 11-13 12.00 (6) 11-12 11.50 (2) Table 2 : Morphometrics (mm) of female V. grayae versus other "vorhiesi" group species with seven inner denticles (ID) on the chelal movable finger. Comparisons for which there is no overlap with V. grayae sp. nov. are shown in bold type. V. lapidicola data from the original description and redescription & Graham, 2006 . Parenthetical number following species name is number of specimens utilized. Vaejovis "vorhiesi" group species, including new species Vaejovis grayae. Localities are divided into those species exhibiting seven inner denticles (ID) on the chelal movable finger (white rectangles with black lettering) and those with primarily six, or five ID denticles (black rectangles with white lettering). calibrated phylogeny based on multilocus data fig. S2 ). This data is presented as 95% highest posterior density (HPD) intervals.
Vaejovis bandido, V. brysoni, V. cashi, V. deboerae, V. electrum, V. feti, V. grahami, V. halli, V. tenuipalpus, and V. vorhiesi: These species all exhibit 6 inner denticles (ID) on the chela movable finger, not 7 which is found on most of the northern Arizona "vorhiesi" group scorpions, including Vaejovis grayae.
Vaejovis bigelowi: differs from Vaejovis grayae by having a lower pectinal tooth count and by six important morphometric ratios (see Table 2 ). This is the only species for which there is no DNA data available at this time. V. grayae is also widely allopatric with V. bigelowi.
Vaejovis crumpi: differs from Vaejovis grayae by six important morphometric ratios which do not overlap (see Table 2 ). Bryson et al. (2013) estimated that lineages leading to V. grayae and V. crumpi diverged between 8.41 and 3.38 Ma.
Vaejovis jonesi: Based on the original description by Stahnke (1939) , V. jonesi is a much larger species, 58%. Four morphometric ratios can be calculated from the original description and all four of them do not overlap with V. grayae (see Table 2 ). Bryson et al. (2013) estimated that lineages leading to V. grayae and V. jonesi diverged between 23.9 and 12.58 Ma. V. jonesi is also widely allopatric with V. grayae.
Vaejovis lapidicola: differs from V. grayae by five important morphometric ratios which do not overlap. The male of V. lapidicola differs by having a planate carapace . Bryson et al. (2013) estimated that lineages leading to V. grayae and V. lapidicola diverged between 8.41 and 3.38 Ma. V. lapidicola is also widely allopatric with V. grayae.
Vaejovis paysonensis: Compared to the remaining male and female from the original set used to describe the species (Soleglad, 1973) , there is no overlap in nine important morphometric ratios (see Table 2 ). estimated that lineages leading to V. grayae and V. paysonensis diverged between 23.9 and 12.58 Ma. V. paysonensis is also widely allopatric with V. grayae.
Vaejovis trinityae: is a slightly smaller scorpion with a carapace longer than metasoma V. The female also differs from Vaejovis grayae by two important morphometric ratios (see Table 2 ). The males of V. trinityae differ by five non-overlapping morphometric ratios. Bryson et al. (2013) estimated that lineages leading to V. grayae and V. trinityae diverged between 8.41 and 3.38 Ma. V. grayae is also widely allopatric with V. trinityae.
